INTRODUCTION
Acrolein, an unpleasant and troublesome by-product of overheated organic matter, is also a useful substance in important industrial syntheses (Fishbein et al., 1970) .
Its high reactivity makes acrolein a dangerous substance for the living cell, whose nucleus (Moule and Frayssinet, 1971; Alarcon, 1972) and locomotor apparatus (Wynder et al., 1965; Battista and Kensler 1970; Munsch et al., 1973) (Izard, 1967 (Izard, , 1973 Brown and Fowler, 1967; Andersen et al., 1972; Izard and Liberman, 1978) .
However, despite the facilities offered by D. melanogaster as a model in resistance genetics and mutagenesis, as far as we know, only the mutagenicity on larvae (Rapoport, 1948) and the variation of sensitivity to acrolein during development (Comendador, 1984) are known. In this paper, the first of a series, the results of selection to increase the tolerance are shown. In following papers, the genetic architecture and putative mechanisms of resistance will be presented.
MATERIALS AND METHODS

Selection
Selection was carried out on a wild population from Asturias (Spain), with caught within the border which had been of a non-polluted chestnut grove near Oviedo and maintained in a population cage four months before the selection was initiated, this population cage was initiated with all individuals, 150 From every group of treated individuals, ten surviving couples were taken and mated, using a circular subpopulation mating system to obtain the next generation. This method, used in each generation, was chosen because it minimizes genetic drift effects (Kimura and Crow, 1963 (Falconer, 1981) , as well as, similar selection differentials in all generations. When, for any reason, it had been necessary to introduce any modification in the described method, these modifications will be indicated and described in the results section.
In different generations, the lethal concentration killing 50% of flies (LC so ) was estimated using the method of Davies (1971) and White and White (1981 (Table II) . The LC 50 value is slightly smaller in C24 than in the base population, while R24 has experienced a large increase of its LC 50 value. On the other hand, between the 14th and 20th and between the 23rd and 27th generations, R24 was maintained without selection, but no fall in the tolerance level was observed. So, it seems that the tolerance to acrolein is not depressed when selection is relaxed. Moreover, the regression coefficients of mortality probit-concentration logarithm are greater in R24 than in C24 and, therefore, a reduction in the genetical variability, which was expected as a consequence of the selection, is shown. (Ohnishi, 1977; Marks, 1982; David et al., 1983) , and for this reason, although experimental precautions were taken, some erratic variation can be observed in selected and control lines. However, the comparison between the selected lines and their controls, shows the reduction of fitness mentioned above.
With regard to developmental time, while R24 and C24 diverged from the first generations, RR17 did not differ greatly from control until the end of the selection. By contrast, in relation to productivity, RR17 and C17 are clearly differentiated from the fifth generation onward, whereas, R24 and C24 only diverge after the thirteenth generation. An experiment was performed in which the fecundity and egg-adult survival were estimated. The R24 and RR17 lines showed in both parameters, a similar reduction with respect to their controls. Therefore, the selection to increase acrolein tolerance seems to reduce, in a similar way, the fitness of both selected lines, although the rate of these changes was different according to the temperature at which selection was carried out.
Discussion
In D. melanogaster, or at least in the population studied, acrolein tolerance is a trait that has certain similarities with the described responses to a majority of environmental stresses, such as insecticides, ether, or GO Co-1'-radiation (Parsons, 1973 (Sawicki and Lord, 1970; Gamo et al., 1980a Gamo et al., , 1980b O'Byrne and Duke, 1980) . From the estimates of LC,50 no evidence emerges to support this point (Wood 1981) . However, since the methodological difficulties in revealing the existence of major genes involved in resistance to toxins are well known (Macnair, 1981; Wood, 1981) , the presence of such genes cannot be ruled out.
When selection is carried out, it is not easy to discern clearly the effects of selection, and those produced by genetic drift and inbreeding (Falconer, 1981 Moreover, it is also necessary to comment upon another aspect; in R24, as well as in RR17, the mean values of these parameters are increased during the first selection generations, but those following the differences between selected and control lines remain almost constant. This is the expected result if some type of stabilizing selection is operating on these traits (Kearsey and Barnes, 1970; Falconer, 1981) as a consequence of the interaction between two opposite forces of selection; one which increases body size as a consequence of the increase in acrolein tolerance, and another imposed by stabilizing selection that acts against the extreme phenotypes.
In the Results section, it was argued that it is not probable that the observed changes in inversion frequencies were due to random effects. However, it is not easy to interpret a relationship between increased acrolein tolerance and the elimination of inversions. Prevosti (1967) found that in D. subobscura, selection to increase wing length favoured heterozygous combinations between the standard sequence and several complex inversions, whereas, selection for short wings, generally fixed into homozygous combination -specific complex inversions. Aguade and Serra (1980) did not find any relation between the 2Lt inversion of D. melanogaster and body size, and Butlin et al. (1982) have shown that in the fly Coelopa frigida, the homozygous individuals for the order of chromosome I are significantly bigger. Watanabe and Yamazaki (1976) have suggested that in populations under the action of mutagenic agents, it is possible to get an elimination of inversions due to the production of mutations within the inversions. As result of these mutations, the complexes of co-adapted genes that could exist, would become destroyed and, consequently, a reduction of fitness could be expected. The mutagenic effects of acrolein have been shown in a variety of organisms (Izard and Liberman, 1978) , including larvae of D. melanogaster (Rapoport, 1948) 
